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Exhibition 
This exhibition, with the rather ridiculous 
designation, was opened last Tuesday at the 


Victoria and Albert Museum by His Majesty the 
King. We are not too sure of the objects of the 
exhibition in spite of the plethora of publicity. As 
a medium for export it is not too satisfactory as 
both commercial and technical salesmanship is 
absent. If it is meant, to interest home buyers, 
much the same drawbacks apply. Thus we have 
decided that it is an effort to acquaint the business- 
man with the importance of the industrial designer 
to modern enterprises. In this the exhibition suc- 
ceeds. It must not be taken for granted that all 
the exhibits are better designed or more appro- 
priate than earlier types—for what is new is not 
necessarily superior. There are some excellent 
designs shown, the name of the designer being 
available, thus making it possible for a manufac- 
turer desiring advice to approach an industrial 
designer whose work appeals to him. In places, we 
noted the efforts made by the senior students of 
art schools, which were scarcely sufficiently well 
carried out to be included in a national exhibition, 
though they showed promise. We were disap- 
pointed with the finish shown by certain goods. 
The range of cameras shown was really disappoint- 
ing, as the metal work looked dull and tarnished. 
Again, in one of the kitchens, a sheet metal drain- 
ing board was badly cockled. 

“Lake Titicaca and the Seven Totem Poles” 
seems a suitable description of the principal metal- 
lurgical exhibit, as a mysterious looking lake is 
made up of polished stainless and brass sheets, 
while the totem poles signify the importance to 
industry of aluminium, steel tubes, copper, cast 
iron, Zinc, magnesium and tin. It was rather a 
good idea to use trees, found also in other indus- 
tries throughout the exhibition, for symbolising 
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enterprises of basic importance, but we are afraid 
many visitors will just receive an impression of an 
exotic picture. The cast iron tree has been the 
responsibility of the Council of Ironfounding Asso- 
ciations. A feature of the exhibitions has been 
the inclusion of exhibits by newly established firms 
at the side of others carried out by concerns whose 
names are household words. In exhibitions of the 
usual type one would have learnt on site something 
of their technical performance, manufacturers’ pro- 
grammes and so forth. In this case, the maker can 
only be located by making contact with him at his 
office. It is obvious that our readers will in many 
cases receive more than hints from their wives, 
that they too would like to see this exhibition. To 
them we would say that the colouring of the newer 
textile fabrics shown is dismal in the extreme, 
while the standard of house furnishings, except for 
the kitchen, has deteriorated from the high level 
reached in prewar days. The gloom of the black- 
out curtains still persists. However, we may have 
misinterpreted what a younger generation of artist- 
designers has in mind. 


MORE GOVERNMENT FACTORIES 
ALLOCATED 

A further 51 Government factories have been allo- 
cated by the Board of Trade to industrial firms. They 
represent an area of about 3,000,000 sq. ft. and, when 
in full production, should provide employment for up 
to 16,000 people. These include seven factories which 
have been allocated for a short term only. 

A very large percentage of these factories will require 
castings for their starting up, while some will require 
a continuous supply of castings for the proposed out- 
put. Only one, to be operated by Crossley Bros., 
Limited, of Openshaw, Manchester, is to undertake 
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“NICKEL BULLETIN” 


The July-August issue of the “Nickel Bulletin” 
contains extensive references to the highly topical 
subject of special heat-and corrosion-resisting alloys 
for gas turbine engines. The turbine blade was 
throughout one of the most critical components, and 
at the outset the requirements of the blade-designer 
were more difficult to fulfil than those for any other 
component. Prior to 1939, the best materials com- 
mercially available were able to withstand the stresses 
involved in the Whittle engine up to only 550 deg. C. 
without occurrence of excessive creep. The position 
was improved, and development was speeded up by 
the advent of Nimonic 80, a nickel-base alloy 
developed by the Mond Nickel Company, Limited, and 
manufactured by Henry Wiggin & Company, Limited. 
This alloy is similar in type to Nimonic 75, but is of 
slightly modified composition, and is subjected to 
special heat-treatment. The creep properties of 
Nimonic 80 proved to be vastly superior to those of 
earlier alloys, and despite the great number of other 
materials which have since been made and tested (both 
in England and abroad) Nimonic 80 has maintained its 
supremacy as the standard alloy for turbine blading. 
Its development is stated to represent “an outstand- 
ing achievement in the field of materials for high- 
temperature service.” 

The “Bulletin” also contains notes on the estima- 
tion of the thickness of chromium plating on nickel, 
stress relief of cast iron, and the properties of nickel- 
chromium stainless steel weights. Copies “of the 
“Nickel Bulletin” may be obtained, free of charge, 
from the Mond Nickel Company, Limited, Grosvenor 
House, Park Lane, London, W.1. 





FORTHCOMING EVENTS 


(Secretaries are invited to send in notices of meetings, etc., 
for inclusion in this column.) 


; ees OCTOBER 2. 

Institute of Welding :—Presidential address. 
tion of Civil Engineers, Great George 
S.W.1, at 6.30 p.m. 


7 OCTOBER 4. 
Royal Statistical Society—Industrial Applications Section 
(London group) :— Statistics in America,” by Mr. M. 


At the Institu- 
Street, London, 


Milbourn. At the E.L.M.A. Lighting Service Bureau, 2, 
Savoy Hill, London, W.C.2, at 6.30 p.m. 

ays ? OCTOBER 7. 

Society of Chemical Industry (London section) :—‘ Chemical 


Research and Corrosion Control: Some Recent Contribu- 
tions of a Corrosion Research Group.” At the Chemical 
Society.. Burlington House, Piccadilly, London, W.1, at 


6.30 p.m. 

Association of Bronze and. Brass Founders (Yorkshire 
area) :—Informal meeting. At the Great Northern Hotel, 
Leeds, at 12.45 p.m. 

OCTOBER 10. 


Institute of Metals (London local section) :—‘* The Purple 

Alloy of Gold and Aluminium,” by Dr. J. atson. 

t 4, Grosvenor Gardens, London, S.W.1, at 7 p.m. 
Institute of British Foundrymen 


: : OCTOBER 10. 
East Anglian section :—Visit to Suffolk Iron Foundry (1920), 
Limited, Stowmarket, at 2.45 p.m. 
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BOOK REVIEWS 


Time Study in Light Industry, by S. Bloye Dipple. 
Published by Emmott & Company, Limited, 31, 
King Street West, Manchester, 3. Price 2s. 64. 


net. 

This little book presents an opportunity, on account 
of its low cost, for the operator who is “ time studied,” 
to learn sufficient of the subject to satisfy himself that 
‘fundamentally the method is basically honest. After 
all, the bulk of the material or services he buys is 
reliably measured. The author, in his preface, insists 
that variability of performance is shown to be less 
than the popular conception. So far as male labour 
is concerned, unquestionably the author is right, but 
femal2 labour is found in some districts to be par- 
ticularly erratic. Although the subject in respect to 
fatigue allowance is dealt with quite logically in 
Chapter 3, there must be factors other than this 
which affect girl labour. It might even be the 
persistence of a dance tune in the subconscious mind 
of the operator which communicates just the correct 
rhythm. The key to success in time studies is 
undoubted experientia docet, plus a grounding such 
as this little book discloses. 

‘. 4... 
Starting a New Industry, by A. Laszlo, M.I.Mech.E. 
Published by Emmott & Company, Limited, 31, 
King Street West, Manchester, 3. Price 2s. 6d. 

This is an excellent little book for the man starting 
up in business as a small manufacturer. Candidly it 
is badly written, and the numberless “ Dont’s” should 
have been altered to the positive case. The author 
often advocates the unorthodox and_ seemingly 
retrograde steps. The reviewer cordially disagrees 
with the author’s notion that in large, yet clean, works 
meals should be served in shops; nor does he like 
the idea of locating washing facilities, lavatories and 
cloakrooms on islands inside buildings. Yet despite 
these criticisms, and there are quite a few others, 
the reviewer very strongly recommends the purchase 
of this book. It is full of good ideas, interspersed 
with a few poor ones. 





IMPORTATION OF CASTINGS 

The Bulletin of the Council of Ironfoundry Associa- 
tions confirms a forecast made in the FoUNDRY TRADE 
JOURNAL last spring, that it has been decided to import 
a small volume of iron castings from abroad. An 
advisory panel has been formed—consisting of Mr. 
J. D. Carmichael, Mr. A. E. Pearce, Mr. H. V. Shelton, 
and Mr. T. E. Parkinson (as secretary), to assist the 
Directorate for Iron Castings in its application for 
licences. We hear that a few patterns have already 
been despatched to the Continent. 





THE SILVER JUBILEE of the Visco Engineering Com- 
pany, Limited, Croydon, is being celebrated this month. 
Mr. F. Curt Smith, the founder, is still managing direc- 
tor of the company. 
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HIGH TENSILE ALLOY STEEL CASTINGS* 
By J. F. B. JACKSON, B.Sc., A.R.I.C., A.M. 


[ABRIDGED] 


Very great changes have taken place during the past 
10 years. No doubt, hastened by wartime demands, a 
large degree of applied science now takes a part in 
steelfoundry practice, which in turn it may be said has 
become less and less of a despised and neglected “ art.” 
The result is that it is now possible to obtain steel 
castings of a general standard of quality which is pro- 
bably better than the best of 10 years ago. With this 
changed outlook in the steelfoundry, and with the sub- 
stitution of scientific for “ rule-of-thumb ” methods, it 
was natural that attention should be paid to the pro- 
duction of castings in alloy as well as in carbon steels. 
It might be said that as the war of 1914-18 saw carbon 
steel forgings give way to forgings in alloy steel with 
superior properties for a given weight, so the 1939-45 
war has seen a parallel evolution of the high tensile 
alloy steel casting. 

Steelmaking 


Steelmaking practice and its refining operations are 
essentially the same whether making high-quality alloy 
steel for ingots or for castings. The basic electric-arc 
furnace, well known to engineers as the type of furnace 
responsible for producing the so-called aircraft quality 
alloy steel billets and forgings, is also usual in the 
modern alloy steelfoundry. Throughout the steelmaking 
cycle, samples are withdrawn from the arc furnace and, 
as in ingot production, such samples are then trans- 
mitted to the chemical laboratory for analysis purposes 
and for direct control of the furnace operation. 

In addition to the basic lined arc furnace, the high- 
frequency induction furnace, which was first introduced 
into this country for the melting of high-speed and other 
special alloy steels, is now used in a number of foun- 
dries in this country in the making of high-quality steel 
castings. This type of furnace is generally regarded as 
being purely a melting unit and it is therefore depen- 
dent largely upon good quality material being avail- 
able for melting purposes. Its main advantage is its 
extreme flexibility with regard to the type of steel it 
can produce. 

The two types of furnace mentioned work well in 
combination with each other, the former acting as a 
source of high-grade material for remelting in the 
latter. Both types of furnace are dependent upon care- 
ful chemical analysis of all heats they produce, exactly 
as in the production of ingot steels. The parallel be- 
tween alloy steel making for ingot production and for 
the modern alloy steelfoundry extends, therefore, to 
the provision of adequate chemical laboratory facilities. 











*A Paper read in Glasgow before a joint. meeting of the West of 
Scotland branch of the Association of Mining Electrical and Mech- 
anical Engineers, the West of Scotland Iron and Steel Institute and 
the Institute of British Foundrymen. The Author is chief retal- 
lurgist and technical controller, steelworks and foundries of David 
Brown & Sons (Huddersfield), Limited. 





Heat-treatment 


In order that the full potential properties of alloy 
steel castings can be developed, they have to be sub- 
jected, as in the case of forgings, to annealing and to 
oil or water quenching treatments. Many modern heat- 
treatment plants for alloy steel castings are of the 
electric resistance type in which uniformity of tempera- 
ture and control are of a high order. 

In the same way as melting furnace operations are 
checked by the chemical laboratory, the mechanical 
testing laboratory checks the efficiency of the heat- 
treatment plant by the taking of tensile and notched- 
bar impact tests as a routine control. In many foun- 
dries statistical quality control has been applied. For 
the testing of test-pieces cut from small castings or from 
the thin walls of large castings, the now well-known 





Fic. 
MARINE TURBINE GEAR WHEEL By 300,000 VoLT X- 
RAY APPARATUS, 


1.—RADIOGRAPHIC EXAMINATION OF CAST-STEEL 


tensometer testing machine has a useful place in the 
laboratories attached to alloy steelfoundries, and by 
means of it a considerable amount of valuable data 
continues to be collected. More important, perhaps, is 
the effect which continued testing along these lines has 
upon the general standard quality of product. 


Radiographic Inspection 

It is of little use producing castings in special alloy 
steels with unusually high nominal tensile properties, 
if the castings themselves are full of holes or otherwise 
unsound internally. X-ray examination has enabled 
the steelfounder to apply an all-seeing eye to his pro- 
ducts and Fig. 1 shows an X-ray plant installed for this 
purpose. This plant, incidentally, was the first in this 


D 
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High Tensile Alloy Steel Castings 





country for steel castings inspection, coming into opera- 
tion in 1938. Since that time many thousands of cast- 
ings have undergone examination and the cumulative 
effect of such inspection upon foundry technique will 
readily be recognised as meaning a great deal to the 
engineer. 

It is normal practice in foundries having X-ray plant 
to test sample or pilot castings radiographically and to 
adjust methods of running and feeding in the mould 
until consistent soundness results. This is much cheaper 
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Cracks which occur in steel forgings, etc., may also 
occur in castings, and X-ray examination seldom re- 
veals their presence. To supplement X-ray inspection, 
magnetic crack detection apparatus is available. For 
stainless and other austenitic steel castings, fluorescent 
methods of crack detection have now been satisfac- 
torily developed. Close attention has been paid to 
supersonic methods of internal flaw detection, but these 
so far have not met with success as far as steel or 
other castings are concerned. Inspection of billets and 
rolled sheet by supersonic means is carried out satis- 
factorily, but castings of irregular design, as yet, present 
insuperable difficulties to the supersonic apparatus. 





Fic. 2.—SERIES OF CASTINGS UNDERGOING SIMULTANEOUS EXPOSURE 


To RADIUM FOR 


and certainly more satisfactory than waiting for large 
— of castings to show defects in the machine 
shop. 

For the examination of castings of heavy section, 
e.g., over 4 in. or so, resort is usually made to gamma 
radiation, radium being the usual source. Radium 
is also widely used for the radiographic inspection of 
castings of section lighter than 4 in. in view of the 
relatively large number of castings which can be 
examined at any one time. Fig. 2 shows an exposure 
in progress using radium, a number of films being ex- 
posed simultaneously and the castings being placed at 
varying distances from the radium source, depending 
upon their individual ruling sections. Radon, which is 
a gaseous decomposition product of radium, can also 
be used as a source of gamma radiation, and it also, 
of course, has the advantage of being portable and of 
having high powers of penetration. It is, in fact, some- 
what superior to radium in the quality of its radio- 
graphs, but it suffers from a short effective life of 
only a few days. 


INSPECTION PURPOSES. 


Cement-sand Moulding 

The cement-sand process, which is used by a number 
of foundries in America, France, Germany, and to a 
limited extent in this country, has gone far towards 
eliminating the human element in the foundry and to- 
wards giving a moulding technique yielding castings 
with a high degree of uniformity of quality and dimen- 
sions. The process, which is known as the Randupson 
process, consists of making moulds out of a weak con- 
crete mixture and thereby obtaining a mould of a 
strength and surface finish superior to that normally 
obtained by ordinary moulding practice. In orthodox 
foundry practice of the past there has always been a 
tendency for individual skilled craftsmen to employ 
methods which may vary from time to time, depending 
upon the craftsman himself. Cement-sand moulding 
technique, by incorporating all runners and risers as 
essential parts of the pattern equipment, has eliminated 
what has been a serious and uncontrolled factor in the 
past. Having established the correct feeder head tech- 
nique, preferably with the aid of X-ray examination of 
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pilot castings, such technique remains permanent ip 
the cement-sand process, and the consumer reaps the 
benefit in continuity in quality. It should be made 
clear that this important principle of making feeder 
heads and runners integral with the pattern equipment 
is not necessarily confined to cement-sand moulding. 
It has now spread and is finding fairly general appli- 
cation both in this country and abroad in foundries 
not operating the cement-sand process. — 

Liquid steel, on cooling from its casting temperature 
of 1.600 deg. C., and on solidifying in the mould, under- 





Fic. 3.—X-RADIOGRAPH SHOWING FILAMENTARY SHRINK- 
AGE DEFECTS AND ISOLATED SAND INCLUSIONS IN CAST 
STEEL, 


goes a volume contraction of some 6 per cent., and 
compensation for this shrinkage by correct positioning 
and size of feeder heads is obviously a vital matter. 
The study of feeding methods for steel castings covers 
a very large subject and it cannot enter in any detail 
into this Paper. It should be realised, however, that 
even a relatively simple casting may be regarded as an 
involved combination of “ ingot systems ”"—complicated 
usually still further by the engineering designer who 
seems to have a special faculty for exploiting those 
laws of nature which can present the foundrymen with 
Virtually insuperable problems. 
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Centrifugal Casting 

It is not within the scope of this Paper to discuss in 
detail the principles of centrifugal casting. It is suffi- 
cient to say that of later years it has become possible 
to apply centrifugal casting to parts that are not neces- 
sarily annular rings or cylindrical in shape—a develop- 
ment which is one of great importance in view of the 
high degree of internal soundness which is possible 
when casting centrifugally. Fig. 4 may assist in visual- 
ising in principle how it is possible to cast asymmetrical 
parts centrifugally. 

An annular mould can without difficulty be “ parti- 
tioned” by radial cores to give, instead of a circular 
casting, a series of castings which, when placed to- 
gether, would form a ring. Developing the principle 
further, each “ part-ring” cavity can be altered in 
shape at will, the mould still being rotated and the 








Fic. 4.—DIAGRAMMATIC REPRESENTATION OF PRINCIPLE 
BY WHICH ASYMMETRICAL CASTINGS CAN BE PRODUCED 
CENTRIFUGALLY IN MOULD CAVITIES ROTATED ABOUT 
A VERTICAL AXIS. 


cavity filled under centrifugal action (see Fig. 5). An 
analogy has been drawn between this form of centri- 
fugal casting and die-casting, the former relying, how- 
ever, upon centrifugal action to generate fluid pressure. 


APPLICATIONS OF HIGH TENSILE STEEL 
CASTINGS 


It is now proposed to turn to the application of high 
tensile steel castings by the engineer and to demonstrate 
as far as possible the direction in which such castings 
can further develop engineering design of the future. 
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Special Wartime Applications 
Perhaps one of the most spectacular wartime appli- 
cations was the “ Tallboy,” or earthquake, bomb which 
was much publicised when it sank the “ Tirpitz.” This 





Fic. 5.—Four Fork CASTINGS PRODUCED CENTRI- 
FUGALLY ABOUT A VERTICAL AXIS, COMPLETE WITH 
RADIAL RUNNERS, ETC., AS REMOVED FROM MOULD. 


was a 50- to 55-ton tensile 3 per cent. chromium- 
molybdenum steel casting, weighing approximately 4 
tons and having a section in excess of 6 in. locally 
(Fig. 6). 

Undoubtedly the largest application of high tensile 
steel castings in terms of gross tonnage made during 
the war was in the field of tank and armoured-car pro- 
duction. Extensive use was made of alloy steel cast- 
ings for the provision of tank turrets, cupolas, and very 
many other essential structural parts, a large tonnage 
of which was produced centrifugally in this country. 
As in the case of wrought armour, these alloy steel 
castings were required to provide very similar protec- 
tion and a variety of alloy steel compositions was 
employed. 

In the early days of the war oil-hardened alloy steel 
castings of 3 per cent. nickel-chromium-molybdenum, 
and even air-hardening castings of 4 per cent. nickel- 
chromium-molybdenum, were in general production, 
all being required to meet a ballistic test and a tensile 
strength figure of the order of 60 to 70 tons per sq. in. 
As the war progressed, necessary economy in alloys 
saw a gradual reduction in alloy content, until during 
the final stages of the war it was possible with alloy 
steels of half the original alloy content to provide the 
same protection against attack. This reduction was 
only possible as a result of corresponding improvement 
in the technique of steel casting production. That this 
reduction in alloy content was possible without loss, 
and indeed generally with a gain in performance, is 
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in itself a fact of much significance, indicating that, 
with the production of many thousands of tons of cast- 
ings of this type, valuable experience had been re- 
quired and put to good effect. 


Gears 


The Author’s company has for many years made ex- 
tensive use of steel castings in the production of gears, 
and the advent of the high tensile steel casting has been 
of considerable importance in this field. It is perhaps 
one of the soundest forms of recommendation that, as 
alloy-steel founders, the Author’s company makes ex- 
tensive use of its own high tensile steel casting pro- 
ducts in the gears which it also manufactures. 

The illustration, Fig. 7, shows diagrammatically the 
reduction in size which is permissible with a large gear 
wheel by the substitution of a 50- to 55-ton tensile 
alloy steel casting for the orthodox carbon steel cast- 
ing of some 35 to 40 tons tensile. Engineers will appre- 
ciate that, although the cost of such an alloy steel 
gear blank may be the same or only slightly less than 
that of the normal carbon steel gear, the substitution 
of the higher tensile material allows the designer to 
reduce considerably in size the gear casing and other 
component parts of the complete gear unit. Apart 
from the saving of space which may thus be brought 
about, inherent savings in total cost are also possible. 

Fig. 8 shows a further gearing application. In this 
case two centrifugally cast gears are shown, these being 
produced in 14 per cent. nickel-chromium-steel alloy, 
hardened and tempered to 60 to 65 tons per sq. in. 
tensile strength. As a matter of historical interest, 


these centrifugally cast gears were made early in 1940 
at the beginning of the war, and represent the outcome 
of development work which had obviously been in 





Fic. 6.—WaARTIME APPLICATION OF HIGH TENSILE ALLOY 
STEEL CASTINGS (EARTHQUAKE Bomss). 


hand for some years preceding that date. A second 
point of interest is that they were put into a gearing 
unit where hitherto forged blanks to S.11 Specification 
had been previously employed, without increasing 
dimensions or alteration in design being considered 
necessary in any way. 
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Petroleum Plant 


Petroleum refinery plant has for many years in 


America made extensive use of alloy steel castings to 





Alloy Steel Casting : _— Tons 
Tensile. 103 c¢ 
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resist corrosion and attack from hydrogen at elevated 
temperatures and, whereas such castings are essentially 
of alloy steel, e.g., 6 per cent. chromium-molybdenum 


Carbon Steel Casting: 35/40 
Tons Tensile. 15 cwt. 


Each Gear Setoaee to Transmit 130 h.p. at 485/50 r.p.m. 12 hrs. per day. 


Fic. 7.—SCALED DIAGRAM INDICATING SIZE AND WEIGHT 


REDUCTION MADE PossiIBLE By USE OF HIGH TENSILE 


STEEL CASTING. 





Fic. 8.— 
GEARS 
STEEL. 


CENTRIFUGALLY CasT ALLOY STEEI 


IN 60/65 TONS PER SQ. IN. 


-PAIR OF 


HiGH TENSILE 


steel, they may also be said to fall into the high-tensile 
steel category. Although the production of such parts 
in this country is at present relatively small—mainly 
for geographical reasons—it is probable that the faci- 
lities which are available will turn to production of 
these important castings in the near future. 


Motor Vehicles 

During wartime, large quantities of centrifugal cast- 
ings have been made for wheel hubs for vehicles for 
heavy War Office requirements. It is reasonable to 
suppose that, where weight saving is of importance, 
the experience gained in wartime with such castings 
may well be taken advantage of by designers in the 
future. Many castings of this type were made in 1} 
per cent. chromium-molybdenum steel and were gener- 
ally heat-treated to a range of tensile strength lying 
between 45 and 55 tons per sq. in. It is felt that, as 
medium high-tensile steel castings, they qualify for 
reference in this Paper. 

[The Paper was illustrated at this point with a series 
of miscellaneous engineering applications of high- 
tensile alloy steel castings, the majority of which were 
centrifugal castings.] 


Aircraft 
As a measure of the extent to which the development 
of alloy steel castings production has proceeded over 
the past few years, reference must finally be made to 
E 
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the use of high tensile steel castings in aircraft. A 4- 
blade variable pitch propeller hub was produced as far 
back as 1942 as a centrifugal casting in high tensile 
alloy steel. On test this type of casting has been found 
to perform equally as well, and in fact with rather less 
permanent distortion after successive overloading than 
a similar forging. 

The subject of aircraft castings and their production 
is a large one, and only brief reference can be made 
in the scope of this Paper. Emphasis is, however, 
placed on the fact that the development of the past 
years in general steelfoundry technique has ultimately 
made steel castings of aircraft quality possible. While 
commercially aircraft castings must be regarded as 
being in a separate category from the castings to which 
this Paper in general refers, their mere existence is of 
special significance, in the. light of 10 years ago. 

[Here were exhibited typical illustrations of aircraft 
components produced as centrifugal castings in alloy 
steel heat-treated to a tensile strength between 60 and 
80 tons per sq. in. See also Fig. 9.] 


Properties of High Tensile Steel 
In the course of this Paper an indication has been 
given of the range of tensile strength available to the 
engineer when using high tensile steel castings. Those 
engineers who have not as yet had direct experience 
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of such castings will probably be interested in the speci- 
fications (Table I) to which the Author’s own company 
works. 

The Specifications given are, of course, of an “in- 
ternal” nature and apply as between the company’s 
engineering branches and its steelfoundries, being em- 
ployed as a basis of engineering design and calculation, 

Reference has also been made to high tensile steel 
castings for air¢raft, and Table II gives some interest- 
ing typical test t figures as obtained from this special 
category of product. 

In conclusion, it is recommended that, when con- 
sidering any new project, the engineer should bear in 
mind that steel castings offer the following essential 
characteristics. 

(1) A range of mechanical properties directly com- 
eae with that given by steel forgings, i.e., 30 to 80 

ons per sq. in. tensile strength. 

(2) Freedom from the directional properties associated 
with forgings. 

(3) Flexibility of design, giving weight saving, e.g., 
by distributing metal where it is required for strength 
purposes. 

(4) Machinability equal to and usually better than 
forged steel of equivalent hardness. 

(5) Weldability permitting composite structures. 

(6) Minor design changes (involving pattern altera- 
tions) readily introduced. 

Throughout this Paper an endeavour has been made 
to substantiate its statements by illustrating not only 


__ TABLE I.—Standard Alloy Cast Steel Specifications for Gears (Heat-treatment— Annealed, hardened and tempered to the indicated tonnages). 












































Nominal Chemical Composition. | Mechanical Properties. 
Specifications. | 
c. |SandP.| Ni. | Cr. Mo. | MS. | ¥.P. | El.on| Izod | BH. 
| 2 in. ft. Ib. No. 
Mark IX | | | 
| | (a) 15 per For castings requiring mode- 
14 per cent. 0.25 0.04 1.00 1.00 0.25 45 34 cent. 25 195 rate to high strengths and 
chromium to max. | max. | to to to min. min. min. to where good resistance to 
molybdenum) 0.35 } | 1.5 0.4 55 250 shock is required. 
| (b) | Suitable for gears up to 75 in. 
} 55 44 12 per 20 250 O.D. and rim thickness of 
| to min. cent. min. to 2} in. 
| | 65 min. 300 
Mark XV | | | 
| (a) As for Mark IX but suitable 
23 per cent.| 0.2 0.03 | 1.00 | 2.50 | 0.35 45 33 15 per | 25 195 | for gears up to 96 in. O.D. 
chromium | : o max. max. | to to to min. cent. min. to and rim thickness up to 4 in. 
molybdenum} 0.35 | 3.0 0.55 55 min. 250 | 
| | | | 
| (0) a 
} 55 43 12 per 20 250 
| to min. cent. main. to 
| 65 min. 300 
| 


























TABLE II.—Typical Mechanical Tests on Centrifugal Aircraft Castings. 








0.1 per cent. Ultimate 
Castings from which Test-bars were Cut. Proof Stress, Tensile Stress, Elongation, Reduction of Izod Notched 
Tons per sq. in. | Tons per sq. in. per cent. Area, per cent. Bar, ft. Ib. 
Hydraulic cylinder for a 80.5 91.6 7.5 10.6 9 
Wing fitting ; 73.5 80.8 9.5 22.4 20 
Engine ple up ‘fitting | 60.5 67.2 15.2 40.2 34 
Hinge fitting : 54.4 61.6 17.6 46.1 47 
Airscrew hub-barrel 50.0 57.1 19.0 54.0 56 
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the type of plant and inspection now applied to steel 
casings production, but also the applications that have 
been made with outstanding success of late years. The 
high tensile alloy steel casting has come to stay, and 
engineers in all industries, including the aircraft in- 
dustry, are making ever-increasing use of the enormous 
possibilities now open to them. 


DISCUSSION 


Mr. C. S. Buyers, branch-chairman, opened the dis- 
cussion. The point which had interested him parti- 
cularly was the X-ray inspection of the steel to see 
what was inside. When taking an X-ray photograph, 
were photographs taken all over the casting or was 
the photograph taken on one large film? 

Mr. JAcKSON, replying, said, when making an X-ray 
examination, usually a number of films were exposed, 
depending, of course, upon the size and design of cast- 
ing and upon the extent to which examination was 
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furnaces up to 5 tons capacity in this country, and he 
had seen them up to 6 tons in Germany. 

In taking tensile tests from high-tensile steel castings, 
Mr. Jackson said he had found good general agree- 
ment between the tensometer and the more orthodox 
large-scale tests in so far as “ ultimate tensile strength ” 
figures were concerned. The agreement was not, how- 
ever, in his opinion, so good when it came to “ elonga- 
tion” and “reduction of area,” both of which showed 
some variation, the latter particularly being somewhat 
** optimistic.” 

On the point of the alloy content of alloy steels in 
the future, Mr. Jackson considered it probable that the 
low alloy steels developed during the war for economy 
reasons, had come to stay. There would obviously be 
a tendency to return to higher alloy contents in the 
case of heavy castings, but in the main the average 
alloy content, he felt, would remain low, emphasis 
being placed on correspondingly better manufacturing 





Fic. 9.—Group OF HIGH TENSILE ALLOY STEEL CASTINGS FOR AIRCRAFT. 


necessary. In the routine examination of castings by 
radiography, 100 per cent. inspection was exceptional, 
and complete examination of every casting usually only 
applied to aircraft or other special high-duty castings. 
For general quality control purposes, X-ray examination 
may be regarded as being limited according to the im- 
portance of the casting and governed to some extent 
by the known likelihood of trouble occurring locally, 
due to design or foundry factors. 

Dr. DONALDSON said that there were one or 
two questions he would like to ask. What were the 
capacities of the induction furnaces used for melting? 
How accurate were the tests carried out by the tenso- 
meter when compared with orthodox tests? Would 
the use of the low alloys for steel castings, necessi- 
tated by alloy conservation, continue in the future— 
or did Mr. Jackson consider there would be a return 
to the higher alloyed steels? 


Future Alloy Content 
Mr. JACKSON said the high-frequency melting furnaces 
illustrated were of 30-cwt., 15-cwt. and 5-cwt. crucible 
capacity. Mr. Jackson mentioned that he knew of such 


technique to provide the required material perform- 
ance. 

Mr. A. P. Muir asked whether Mr. Jackson could 
state if the same frequency was used in large furnaces 
as in the high-frequency furnace which had been demon- 
strated. 

Mr. JACKSON replied that the high-frequency plant 
which had been shown was operated on a constant fre- 
quency of 1,500 cycles, as far as he was aware. He 
said this might not be the most efficient or desirable 
arrangement electrically, but it was convenient. With 
regard to the capacity of the high-frequency generator, 
he believed a 550-k.v.a. unit was about the right size 
for a crucible of 1 ton charge capacity. In the case 
illustrated this unit was available for melting three 
crucibles of size varying, as previously mentioned, be- 
tween 5 cwt. and 30 cwt. ; 


Centrifugal Castings 
Mr. D. SHarPE said he had had considerable experi- 
ence of centrifugal casting. In some of the instances 
that were shown he was wondering whether any foreign 
material, such as slag, which might be in the steel, 
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would be thrown to the centre. Had Mr. Jackson found 
any deposit on the inner side of his castings? 

Mr. JACKSON said that with centrifugal castings of 
light section the freezing process was ultra-rapid and 
the tendency was for foreign matter to be trapped 
rather than centrifuged towards the centre. With larger 
castings centrifuging could, and undoubtedly did to 
some extent, occur as Mr. Sharpe suggested. No de- 
posits on the inside of normal light sectioned castings 
had been found, due no doubt to the reason given. 

Mr. J. ALLAN said he would like to know what 
governed the standard of inspection. Mir. Jackson 
had shown some slides of large gear wheels. He re- 
fused to believe that there were no flaws in them. 
Were they passed for minor flaws? He was associated 
with the aircraft industry in the making of aluminium 
castings. Was it not usual to polish the castings be- 
cause obviously a great saving in weight could be 
effected in that way? 

Mr. JACKSON said he had referred previously in re- 
gard to the factors governing standards of inspection, 
but emphasised that in any given category of casting, 
experience of the steelfounder must play a big part in 
determining the necessary inspection procedure. Mr. 
Allan had referred to large gear wheel castings and 
rightly assumed that-many of these were not produced 
without initial minor defects. When X-ray inspection 
was applied and detected such defects, the latter would 
be removed, and weld-repair followed by heat-treatment 
would be done. In such cases a further X-ray ex- 
posure was usual to prove that the repair was satis- 
factory. 

A “polishing” operation, in the strict sense of the 
word, was not applied to steel castings for aircraft. 
Instead, a “scurfing” operation was usual, this in- 
volving grinding all over by hand with a small grind- 
ing wheel. This operation was regarded as so impor- 
tant that it was in fact specified by the Air Ministry. 


Thermal Efficiency of Feeding Heads 


Mr. M. R. HINcHCLIFFE asked if any scientific 
thought had been given to the question of what might 
be called, thermal efficiency of feeding heads. For 
instance, the Author had stated that the volumetric 
shrinkage of liquid steel on, solidifying was approxi- 
mately 6 per cent., but it was obvious from the illus- 
trations of steel castings shown that the volume of 
feed metal was far in excess of the requirements to 
compensate for this shrinkage. To take a hypothetical 
case, a casting weighing 100 lb. should require 6 lb. of 
feeding metal to replace shrinkage, but in actual prac- 
tice it would be found that the amount of feeding head 
on a casting of this size would be nearer 100 Ib., mean- 
ing that the excess metal amounting to approximately 
94 lb., was there merely for the purpose of maintain- 
ing the temperature of the 6 Ib. of metal required for 
the feeding. 

He would be glad to know from the lecturer if any- 
thing had been done towards reducing this gross waste 
of material and energy by utilising powerful insulating 
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materials round feed heads, or artificial heating, with 
the object of increasing the efficiency and the yield of 
castings. 

In connection with centrifugal casting, there were two 
points of interest to Mr. Hinchcliffe concerning the 
strength of the moulds, and he would like to know 
what steps were taken to prevent bursting of the moulds 
due to centrifugal force generated in the actual mould. 
Also, what was the effect of the fluid pressure on the 
mould surface created by centrifugal force in the liquid 
metal? 

Mr. JACKSON replied that, as he had inferred in the 
course of his Paper, the subject of feeder heads and 
their design and application was both large and of vital 
importance. Research over the past few years has been 
particularly active in this field and a number of in- 
genious forms of feeder head had been evolved, all 
aiming towards decreasing the feeder head to casting 
weight ratio, to which Mr. Hinchcliffe had referred, 
Centrifugal casting, with all its other advantages, went 
further towards achieving the ideal in this direction 
than any other technique; and, in the case of horizon- 
tally rotated moulds producing sleeve castings, there 
was virtually no feeding head at all. Mr. Hinchcliffe 
would appreciate that if freezing could be induced to 
occur progressively and as the metal entered the mould, 
compensation for contraction over the solidification 
period would take place simultaneously and greatly 
reduce, therefore, any excess volume of liquid metal 
to be fed from feeder-heads to the casting in mould, 
once the mould was full. Centrifugal casting achieved 
its “‘ yield efficiency” on this principle. With regard 
to the strength of centrifugal moulds, Mr. Jackson stated 
that they were normally built within a steel outer cas- 
ing or box for purposes of safety. With light sectioned 
centrifugal castings, am initial skin of frozen steel 
formed immediately the metal contacted the mould 
surface, and that skin in itself provided an appreciably 
and increasingly strong mould. Fluid pressure on the 
mould face was off-set by the precautions just outlined, 
but, in addition, a moulding sand of abnormally high 
strength properties was used. The latter was particu- 
larly important in preventing erosion of the mould 
face by the molten metal under centrifugal action. 


Distortion after Heat-treatment 


Mr. A. MARSHALL asked if Mr. Jackson in his ex- 
perience had encountered any cases where trouble had 
been found with distortion of castings after machining, 
and if the test-bars were cut from the actual castings. 

Mr. JACKSON said steel castings were fully annealed 
and usually fully hardened and tempered before 
despatch from the foundry and all traces of internal 
stress induced by freezing in the mould were obliterated. 
Heat-treatment could, of course, in itself induce stresses 
which in turn might lead to distortion on subsequent 
machining. He could not call to mind any instance of 
distortion such as Mr. Marshall had in mind, with the 
exception of certain experimental alloy steel castings 
of very high tensile strength (about 85 to 90 tons per 
sq. in.) with which he had been dealing. The latter 

(Continued on page 94.) 
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DEVELOPMENTS IN 


The following is the joint discussion of ‘“ Hot-blast 
Cupola Design,” by Mr. E. Longden, and “ Experi- 
ences with Balanced Air Feed in the Cupola,’ by 
Mr. T. H. Taft and Mr. H. A, Hallett. Both Papers 
were read at the Birmingham Conference of the 
Institute of British Foundrymen, in June of this year. 
“ Experiences with Balanced Air Feed in the Cupola,” 
was published in the July 11 and 25 issues of the 


FOUNDRY ‘TRADE JOURNAL. “ Hot-blast Cupola 
Design’”’ appeared in our issues of August 15 and 22. 
Vote of Thanks 


Mr. F. Cousans said he considered these to be 
very important Papers for a number of reasons. Those 
who used cupolas for melting metal, whether the 
metal be used for grey-iron casting production or for 
subsequent conversion in the side-blown converter 
process, knew that the cupola performed a very im- 
portant function. The Authors had drawn attention 
to a number of interesting possibilities. In approaching 
the problem of the efficient cupola operation it seemed 
to him that one must tackle first that of fuel. The 
coke must be suitable as regards size, ash, sulphur, 
strength and reactivity. There must be a proper 
selection of the cupola metallic charge from the size 
and weight point of view, and it must be used effici- 
ently. The Authors of ‘the two Papers had helped 
users of cupolas considerably. Everyone was interested 
in costs of production and anything that could be 
suggested in the way of saving fuel was of great 
assistance. Reducticn in melting losses was of great 
value and anything that could be done to reduce the 
quantity of refractories used on every ton of metal 
produced was of real value. The. data contained in 
the Papers would be of great help to foundrymen in 
these connections. 

He was sorry that more information was not given. 
Liquid temperatures were not recorded completely, 
neither were the actual changes in the chemical com- 
position. He realised that a number of analyses were 
given, but in Mr. Longden’s Paper the chemical 
changes were not shown. In view of the work 
recorded in the two Papers it seemed that after a very 
short period of time, possibly by the adoption of the 
hot-blast cupola and also by balanced air feed, it 
might be possible to tap the metal from the cupolas 
in excess of 1,500 deg. C. 

[he speaker referred to the wartime developments 
in side-blown converted steelfoundries, where in order 
to make use of 100 per cent. steel scrap, cupola-melted 
metal was superheated in rotary coal-fired furnaces 
prior to subsequent conversion in the side-blown con- 
verters. In the light of the data contained in the 
Papers it might be possible to cut out the use of such 
intermediate furnaces and yet be able to use 100 per 
cent. steel scrap and so save on pig-iron and ferro- 
silicon. 

Mr. Cousans suggested the two Papers were among 
the most important read at the conference and he 
proposed a hearty vote of thanks to the Authors for 
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their work and their kindness in coming forward to 
read the Papers. 


For Future Reference 


Mr. ROXBURGH, seconding the vote of thanks, said 
Mr. Longden’s review of the subject was of extreme 
importance to the industry and the Paper would be a 
paper of reference for the future, because he had 
included in it a great deal of data regarding hot-blast 
cupolas, a subject on which very little information had 
been available previously. Also he had gone to the 
trouble of investigating hot-blast cupolas and also had 
designed one himself. 

In the Paper by the joint Authors, the Institute 
had been given the benefit of their experience, and they 
themselves had been producing very satisfactory cast- 
ings, so that was very helpful. 

The vote of thanks was put to the meeting and 
carried with acclamation. 

Mr. L. W. BoLton, who presided, said Mr. Longden’s 
review of hot-blast cupola design and performance 
covered an aspect of melting practice which, as he 
(Mr. Longden) pointed out, had, up to that date, 
received surprisingly little attention in this country. 
He was to be congratulated on his very comprehensive 
and useful survey of existing information and for the 
data put forward of his own experiments in that field. 
Two minor errors were noted in the reading of the 
Paper. The last sentence of paragraph 4 on page 2 
of the preprint should read: “CO, increases to ‘10.8 
per cent.”; and in the analysis of the exhaust gas 
from the Schuerrman cupola on page 5, it appeared 
ihat the CO, should be about 18 per cent., and not 
13 per cent. If the printed figure of 13 per cent. CO, 
were correct, then either 5 per cent. of oxygen from 
the blast had been lost in oxidising some material 
other than carbon, which was unlikely, or the CO 
content should be 13 per cent. It would also be useful 
to have confirmation that the tons quoted by the 
chilled car wheel manufacturers was an American ton 
of 2,000 Ib. 


Higher Output Yielded with Hot Blast 


Discussions with users of hot-blast cupolas, which 
before the war were in use in about 30 American 
foundries, and included furnaces worked on the Moore, 
Griffin and Whiting systems, showed that they were 
unanimously agreed that heated blast yields a higher 
output and metal of a consistently higher temperature 
than cold blast. Experience also confirmed the state- 
ment made in the Paper that tuyeres remained bright 
and clean for longer periods and that melting losses 
were reduced. 

When considering the advantages of heated blast, 
some stress was always laid on the fact that an 
increased output was obtainable. Operating on the 
Griffin system, for example, was claimed to give a 
20 per cent. higher output. It would obviously not 
be economic to instal heated blast, however, if that 
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were the only consideration, as the pre-war cost of 
the Griffin equipment was said to be about £4,000. 

With regard to the claims made that a saving in 
coke was possible, it was true that the Griffin Wheel 
Company quoted figures to show very appreciable 
savings in their plants. In examining a number of 
plants operating hot-blast cupolas under differing con- 
ditions, evidence on that point was found to be con- 
flicting. The impression gained was that if maximum 
advantage was taken of higher tapping temperature 
obtainable with heated blast, actual reduction in fuel 
consumption was unlikely to be appreciable. Mr. 
Longden’s own experiments confirmed that when he 
reported an improved tapping temperature, but coke 
ratios of the same order as used with cold blast. In 
his design, however, a cheaper grade of coke could 
be used in place of some furnace coke. 

An interesting fact not stressed in the Paper was that 
in the Moore cupola the cast-iron pipes used inside the 
lining for heating the blast were a standard product of 
the Company. The pipes were arranged so that they 
were easily replaceable and the average life was said 
to be about 150 heats. Ordinary spun pipes of 
5-in. bore. and 3-in. wall thickness were used. If a 
pipe cracked during a heat it could be isolated. The 
average temperature to which the blast was heated in 
the Moore system was 150 to 200 deg. C., compared with 
300 to 350 deg. C. in the Griffin and Whiting types. 

; Piwowarsky Hot-blast Cupola 

He was glad that mention had been made in the 
Paper of the hot-blast cupola attributed to Prof. 
Piwowarsky, developed at the Iron & Steel Works. 
Schaffhausen, where use was being made of blast heated 
to 450 to 600 deg. C., which was considerably higher 
than used in other commercially operated cupolas. 
These cupolas melted malleable iron, and when seen 
operating with cold blast were yielding some of’ the 
hottest metal produced from cupolas. With the use 
of heated blast tapping temperatures were said to be 
30 to 50 deg. C. higher. It appeared that it was in 
that particular direction that the heated blast offered 
its main advantage, although more uniformity in work- 
ing conditions on long melts due to tuyeres keeping 
cleaner was an important consideration. 

Dealing with the Paper by the joint Authors, Mr. 
Bolton said the Institute should congratulate itself on 
the type of cupola investigational work which was 
reported at its annual meetings. In the previous year 
they had a Paper from two gentlemen who put a cupola 
out with water, and this year one Author allowed 
himself to be sealed up inside the cupola while the 
other put the blast on. The new design of cupola 
which had developed from those experiments, which 
allowed absolute control to be exercised over the air 
distribution at the tuyeres was of particular interest 
to those who must have maximum control over the 
melting operation. Of considerable interest also were 


the details of the experiments with the use of crushed 
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coke in fairly large proportions as a constituent of 
the patching material. In that connection it would be 
useful to have information on the relation between 
the weight of metal melted and daubing consumed 
over a period of time especially if it could be compared 
with figures obtained under similar conditions with a 
straight ganister patching. The relationship was of 
course considerably influenced by the tapping temp- 
perature of the metal, the length of the melt, type 
of mixtures melted, etc. Some years ago the Melting 
Furnaces Sub-committee of the Institute sent out a 
questionnaire to 50 or 60 foundries asking for the 
consumption of refractories per ton of metal melted. 
The replies received showed an average refractory 
consumption of 51 lb. per ton. of metal melted, and 
a large number of furnaces were found to be working 
on a consumption near to the mean figure. Judging 
from the information obtained in that way, however, 
it might be expected that with straight ganister doubling 
the refractories’ consumption in the cupola described 
would be a little higher than 51 lb. per ton melted. 


Complex Reactions 


Mr. LONGDEN agreed with Mr. Bolton’s qualifying 
references to the ratio of CO to CO,. After all, the 
reactions which took place in the cupola type of furnace 
were so very complex that one hesitated to be dogmatic 
as to what was actually happening in the very rapidly 
changing atmosphere inside the cupola. Perhaps some 
day, what was at present termed carbon and oxygen, 
might be referred to in quite a different manner. Un- 
doubtedly, the Griffin type of cupola did yield a higher 
output than a cold-blast cupola of similar working 
dimensions. Criticism of the cost of the air-preheating 
systems was quite justified. In many cases the addi- 
tional cost of the hot-blast system could not be justified. 
It depended, largely, on the length and regularity of 
the heats and the volume of metal to melt. Un- 
doubtedly, tapping temperatures were improved and a 
much more uniform temperature of the metal main- 
tained throughout the melting period, 

The data and facts put forward in the Paper proved 
that fuel economies could be obtained and at the same 
time secure increased tapping temperatures. The tem- 
peratures obtained in the metal from the cupola designed 
by the Author were around 1,450 deg. C. in the ladle. 
In one test a higher temperature of 1,500 deg. C. was 
reached—again in the ladle. But, he was not too certain 
about this higher temperature because conditions were 
difficult at the time. The economies obtained in the 
melting of metal for malleable iron castings in the 
Schaffhausen Iron & Steel Works hot-blast cupola were 
very remarkable. They gave a reduction in fuel con- 
sumption of 15 to 16 per cent. for malleable iron 
meltings in the hot-blast cupola as against their previous 
practice in the cold-blast cupola. 


Low Patching Consumption 


Mr. T. H. Tart stated in reply to Mr. Bolton that 
the main task was to try and get even wear of the 
lining. At one time they did get trouble with local 
erosion and they had experienced 5-in. burn back 
(10 in. dia.) with a 5-hr, blow, As Mr, Bolton had 
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anticipated, ordinary ganister with no coke addition 
had a higher consumption figure, the minimum being 
70 lb. per ton melted. The inferior ganisters were 
slightly over 100 lb. per ton melted. With the latest 
mixture of coke ganister, which was patched, the figure 
was 35 lb. per ton melted, but he emphasised that the 
material was more difficult to manipulate than the 
highly plastic ganisters normally used. When ram- 
ming the cupola round a steel former they had got 
down to 18 lb. per ton melted. This particular method 
was discontinued owing to domestic reasons, but it 
was hoped to start ramming again in the near future, 
when -it was thought that it might be possible to get 
down to single figures per ton melted. 

Mr. BOLTON then pointed out fhat when Mr. Taft 
referred to the ramming of the cupola, he was using a 
patching ganister with a low moisture content. 

Mr. F. J. Cook (past-President) said with regard 
to Mr. Longden’s Paper, that the late Mr. John Shaw 
was sent to Germany by the Brightside Engineering 
Company to investigate the Schuerrmann type of 
cupola, but his report turned it down. He said it was 
no good, but they got higher temperatures. He turned 
it down because of the cost. The cost of the instal- 
lation was something like £4,000 or £5,000, so they 
forgot about it. 


Lowering Cupola Bed 


Mr. JOHN CAMERON (past-President) said he had 
listened to both Papers with great interest. During the 
last war he wrote to Mr. D. MacLain, of Milwaukee, 
U.S.A., who suggested lowering the bed of cupola 
by about 3 ft. As the cupola was a very old one, a 
new belt was out of the question. Mr. Cameron, by 
rough sketch, showed how the alteration was effected 
by placing “S-shaped tuyeres inside the lining. The 
altered cupola proved a great success, and the first 
charges could be used right away. 

The effect was to pre-heat the air, and it was ascer- 
tained that the temperature had been taised to 125 
to 150 deg. C. This was quite accidental, as there was 
no intention of pre-heating. He would like to ask 
Mr. Longden about the air temperature in his own 
design. In that very simple cupola they just took the 
air as it came and the results were good. They were 
getting the pre-heated air for nothing, and they had 
very little trouble in keeping the lining in good con- 
dition. The experiments he carried out with that 
cupola were the best thing he ever did in his life. 
They never failed to meet the specification, and were 
able to reduce the cost of one casting from 25s. to 5s. 
each, and still make a good profit. That cupola was 
so good that it led to the development of the one 
shown in Fig. 1. The results with pre-heated air were 
noticeably better. It had been proved that pre-heated 
air had distinct advantages. He hoped Mr. Longden 
would get as good results. 


Amelioration from Low Depth of Bed Coke 


Mr. LONGDEN regretted not having passed on much 
of the information given to him by Mr. Cameron. 
It was, however, noticeable that in reducing the depth 
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of the bed coke there would be less contamination of 
the metal. This reduction in the depth of the coke 
bed and charge coke layers in the hot-blast cupola 
were in favour of reducing the tendency of metal 
changes during melting. He regretted not bringing 
certain lantern slides which would have illustrated the 
very simple type of hot-blast cupola referred to by 
Mr. Cameron. Pre-heating of the air to 150 deg. C 
was a very good performance from that type of plant. 
With the Author’s hot-blast cupola design the highest 
air temperatures delivered to the cupola were in the 
region of 280 deg. C. The air temperature could be 
raised by increasing the length, area and path of the air 
and gas ducts. 

Costs of the plant could not be logically discussed 
without reference to the amount of metal to be melted. 
The figures given for the Griffin cupola proved that 
economies were somewhere in the neighbourhood of a 
one-third reduction in the fuel bill compared with 
cold-blast practice. That was a very considerable 
saving bearing in mind present stringent fuel condi- 
tions. He was very interested in the Frauenknecht 
design. The Germans seemed to have developed hot- 
blast cupolas more fully than other countries. He 
thought that the initial cost of the Frauenknecht system 
would not be very great. 

Mr. JANCIEK (Czechoslovakia) said the results of the 
Papers were most interesting. He estimated that the 
number of cupolas in America was about 10,000 and 
he understood that 1 per cent. were hot-blast design. 
He did not think that was due to the conservatism 
of foundrymen, but the normal cupola was so simple 
in design that it was difficult to abandon it. It was 
to be hoped that the hot-blast cupola would be more 
widely used as it could be employed to great advantage. 


Output Rate Not Increased 


Mr. J. G. PEARCE congratulated Mr. Longden on 
his admirable summary. It was well known that the 
hot-blast cupola was more generally used on the Conti- 
nent and in the U.S.A. than in this country. With 
respect to the fuel economy aspect, before the war 
the British Cast Iron Research Association invariably 
applied a test to authenticated data on fuel consump- 
tion and output from hot-blast cupolas. That test was 
—“Could a cold-blast furnace be designed to give 
as economical results? ’—and very broadly the answer 
was that it could, although, of course, a system which 
Overcame some of the appreciable loss due to carbon 
monoxide from normal cupolas must necessarily be 
more thermally efficient. Fuel economy, of course, was 
not the only reason for the use of the hot-blast furnace. 
For example, during the war the deterioration of raw 
materials on the Continent led to malleable cast iron 
becoming so high in sulphur that the adoption of the 
hot blast was one solution to the problem of reducing 
sulphur by reducing coke. It would have been interest- 
ing if Mr. Longden could have provided details of 
the location, outputs and fuel consumptions of hot- 
blast furnaces in regular commercial use. Mr. Pearce 
did not think the Schuerrmann cupola survived in 
this country, although several were installed. It was 
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Cupola Practice 





extremely difficult to treat the cupola on a_ purely 
theoretical basis, which involved considering equilibrium 
conditions, because of the speed of the reactions in- 
volved, and hence the question of installing any system 
in a particular foundry had to be considered on the 
merits of each individual case, and of the conditions 
to be met. American experience suggested that with 
a particular type of installation a fuel economy can 
be obtained, but that there is no increase in output 
rate, and the size of the installations and hourly 
throughput made the proposition attractive. 

_Mr. LOoNGDEN said the speed at which the 
air passed through the cupola shaft was, according 
to Vial, less than one second. In answer to Mr. 
Pearce’s query, he said the furnaces at the Schaff- 
hausen Works were still in action, and that additional 
hot-blast cupolas had been installed. This firm claimed 
to have melted thousands of tons of metal for malleable 
iron castings. He was also informed that the Piwowarsky 
type of hot-blast cupola was being installed in several 
foundries in Germany. 


A British Invention 


Mr. BLAKISTON said his remarks applied to the hot- 
blast cupola design. No mention had been made of 
the extended wind belt carried up practically to the 
charging level. He believed quite an appreciable 
amount of heat was saved by adopting that method. 
Mr. Blakiston took exception to the remark that not 
much had been done in the United Kingdom with 
regard to the development of the hot-blast cupola. 
The British always gave the credit to somebody else. 
In many cases of plant on the North-East coast, there 
were cupolas operated on the hot-blast principle. They 
worked efficiently with a hot-blast temperature of about 
550 deg. C. He was informed from a fairly reliable 
source that those cupolas had a blast pressure of 3 Ib. 
to the sq. in., working continuously in the region of 
14 cub. ft. per ton of iron melted. 

Mr. H. J. Younc said that the cold-blast cupola 
being the most efficient metal-melting unit known, and 
its principles being so simple yet so effective, made 
it difficult to improve upon by radical alteration of 
design or method. Yet foundrymen felt in their bones 
that a hot-blast ought to be better than a cold-blast 
cupola, and they were insulted when the cupola itself 
did hardly any better in some directions and a little 
worse in others whenever anybody fitted a hot blast 
to it. The transactions of the Iron and Steel Institute, 
the Institute’s Proceedings, and similar works of other 
countries, revealed the fact that the hot-blast cupola 
had lured many inventors, usually to their ultimate 
disgruntlement. 


(To be continued.) 


REPRESENTATIVES OF THE Federation of British Hand 
Tool Manufacturers are leaving shortly for the Ruhr 
to make reports on the state of the German tool in- 
dustry. 
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HIGH TENSILE ALLOY STEEL CASTINGS 


(Continued from page 90.) 


he regarded as a freak case, and he would say that he 
expected any tendency towards distortion on machin- 
ing to be less in a casting than in a corresponding forg- 
ing. 

th. W. GraHaM, with reference to the type of cavity 
shown on the radiograph, asked if Mr. Jackson could 
say whether he had found most of the cavities which 
he had experienced to be due to the lack of feeding or 
to the design of the corework in the casting. 

Mr. Jackson said shrinkage faults due to design, 
often associated with the necessity for intricate core- 
work, were likely to arise in cases where draughtsmen 
and foundrymen had not been in contact with each 
other. Where the foundryman came across a design of 
casting likely to have inherent defects, he should always 
take the matter up with the engineer responsible, and 
the latter, on his part, should, and in Mr. Jackson's 
experience invariably did, co-operate. 


German Practice 


Mr. R. McNas said that Mr. Jackson had spoken 
at considerable length about cement moulding; had that 
been applied to centrifugal casting yet? He had noticed 
from one of Mr. Jackson’s remarks that he had been 
to Germany. Could he say if the Germans were aware 
of some of the developments, such as swirl risers and 
atmospheric feeding, which had taken place in this 
country during the war? 

Mr, JACKSON replied that the aircraft castings he had 
illustrated were all produced centrifugally, with one 
exception—the one produced in Germany. 

Cement-sand moulding had not in this country as 
yet been applied generally to centrifugal casting. Mr. 
Jackson said that German foundry practice was ex- 
tremely disappointing in that none of the developments 
of recent years in risering technique and special feeder 
head design was in evidence. He assumed that the 
Germans must be aware of such American and British 
technical developments, and thought it likely that the 
Germans’ evident lack of interest in liquid steel economy 
was the reason for an. apparent backwardness in this 
respect. In all respects their foundry technique ex- 
posed an entirely different outlook from ours, both in 
relation to labour (man-hours) and financial economy. 
In only one German steelfoundry had he seen vertical 
axis centrifugal casting machines. In that case these 
were two experimental units. 


Vote of Thanks 
Mr. MarRSHALL said he had great pleasure in propos- 
ing the vote of thanks, particularly in view of the fact 
that up to the beginning of the week they did not 
really know what they were going to do about the 
meeting. He thought they would all agree that it had 
been a successful meeting. Mr. Jackson had given a 


very interesting Paper, and he wished to congratulate 
him on it and on the very able manner in which he 
had replied to the many questions. 

Mr. JackSONn briefly thanked Mr. Marshall. 
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CENTENARY OF THE CHEMICAL 
SOCIETY 
POSTPONED CELEBRATION TO BE HELD 


The Chemical Society is to celebrate the centenary 
of its foundation in July, 1947. .But for the war the 
celebrations would have taken place in 1941, for it was 
“on February 23, 1841, that 25 gentlemen interested in 
the prosecution of chemistry met together at the Society 
of Arts to consider whether it be expedient to form a 
Chemical Society.” At its first general meeting, 
Thomas Graham, the most distinguished chemist of his 
time, the pioneer of colloid chemistry and a discoverer 
of much important new chemical knowledge, was 
elected the first president. The organiser of the meet- 
ing on February 23, 1841, and the Society’s first secre- 
tary was Robert Warington. These two men were the 
leaders of the new Society, and among its present-day 
possessions one of the most valuable is the 100-year 
old Obligation Book, which is still signed by new 
Fellows on their admission and contains as its first sig- 
natures of the names of those two pioneers. 


Growth of Membership 

The Fellowship of the Society has grown from those 
25 gentlemen in 1841, to over 6,000. The study of 
chemistry as a whole has remained its object; because 
of this the Society has always maintained a special 
place in the world of chemistry. It has not pursued 
the purely professional nor has it specially fostered in- 
dustrial chemistry although many great industries have 
been based on fundamental discoveries made by its 
Fellows Success has from the first attended on the 
Chemical Society, and has been due almost entirely to 
the ready means it has provided chemists of publishing 
their discoveries and affording them a place for dis- 
cussion and mutual interchange of ideas. The Society 
has been the model and the elder sister of similar 
chemical societies set up in other countries, particularly 
those of Germany, France, and the United States of 
America. 

International Outlook 

An international outlook has always been character- 
istic of the Society, and this will be reflected in the 
series of social and scientific events which will consti- 
tute the three days of celebrations. Many distinguished 
overseas delegates are to be invited, one of whom will 
be asked to follow in the line of Dumas, Cannizzaro, 
Wurtz, Mendeleef, Ostwald, Fischer, Richards, 
Arrhenius, Bohr, Debye, Rutherford and Langmuir as 
In addition to the 
Faraday Lecture it is intended that there should be a 
centenary address and a formal ceremony for the 
presentation of addresses. It is also hoped to arrange 
a number of scientific lectures, visits to places of in- 
terest in the London area, and an exhibition which will 
be at the Science Museum during the period of the 
celebrations and the International Congress. 





_ A CONTRACT HAS BEEN LET for the erection of addi- 
tional workshops at Hebburn for A. Reyrolle & Com- 
pany, Limited. 
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EXPERIMENTAL STRESS ANALYSIS - 
GROUP 


A meeting, to discuss the formation of a society 
concerning itself with photo-elasticity, was held at 
University College, London, recently. The Provost, 
Dr. D. R. Pye, was in the chair, with about 60 persons 
from academic, Government and industrial research 
establishments present. It was decided to extend the 
scope to other techniques of experimental stress 
analysis, and to form an informal group whose object 
will be the interchange of knowledge and experience 
among its members. Some of the research workers 
had suggested that the group should be part of the 
Institute of Physics rather than form a new society. 
The secretary of the Institute, who was present by 
invitation, stated that his Board was always prepared 
to give sympathetic consideration to requests from 
informal groups interested in applied physics, for a 
little assistance in the inaugural period, and that this 
could be accepted without prejudice to the ultimate 
decision. It was therefore agreed to leave the con- 
stitution open for the present, and in the meantime to 
make a formal request to the Institute for temporary 
assistance. A small committee, to be presided over 
by Col. H. T. Jessop (University College, London) was 
elected. 

The Committee was instructed to:— 

(1) Widen the circle of membership by contacting 
research workers in all fields of experimental stress 
analysis. 

(2) Make arrangements for a meeting within 12 
months, at which Papers shall be read and the future 
constitution of the group shall be decided. 

(3) To prepare and circulate bulletins of information 
which may be of interest to members. 

Any research workers or others who are interested 
in experimental stress analysis are invited to com- 
municate with the Honorary Secretary. 





NOTES FROM THE BRANCHES 


EAST ANGLIAN SECTION.—By courtesy of the 
management, a visit to the works of Suffolk Iron 
Foundry (1920), Limited, Stowmarket, has been 
arranged for October 10, at 2,45 p.m. Invitation is 
limited to section members. 

The annual dinner and smoking concert is to be 
held on November 14, at 7 p.m., at the Crown and 
Anchor Hotel, Ipswich. An excellent concert party 
has been engaged and every effort is being made to 
ensure the success of the dinner and entertainment. 
Members and friends wishing to participate will greatly 
facilitate final arrangements by indicating their require- 
ments to the hon. secretary, Mr. A. N. Sumner, at 
Ranelagh Works, Ipswich, as soon as possible. 





THE GOVERNMENT is to utilise part of the Royal Ord- 
nance Factory at Nottingham to manufacture hosiery 
machinery. 
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PIG-IRON AND STEEL PRODUCTION 
IN GREAT BRITAIN 


The following particulars relating to pig-iron and 
steel production in Great Britain have been extracted 
from the Statistical Bulletin for August, 1946, issued 
by the British Iron and Steel Federation. Table I 
gives the production of pig-iron and ferro-alloys in 
July, with the number of furnaces in blast at the end 
of the month; Table II, production of steel ingots and 
castings in July; and Table III, deliveries of alloy and 
non-alloy finished steel now revised. Table IV, also 
revised, summarises the activities of the steel industry 
as a whole during the six months ended July, 1946. 


TABLE I.—Production of Pig-iron and Blast-furnace Ferro-alloys. 
(Thousands of tons.) 
























































Fur- | Weekly average production, July, 
= | 1946. 
District. —— , —_ ——_ — -— 
blast, | Hema- Foun-| Ferro- 
a 8.46.) tite. | Basic.) dry. | Forge.| alloys.| Total. 
Derby, Leics., | | 
Notts., Nor- | | | 
than s, and | | | | 
Essea .. -| 2 | — 15.7 | 17.7 0.8 — 34.2 
Lancs. (excl. | ) | | | 
N.W. Coast), | | | 
Denbigh, Flints,| |__| | 
and Ches. eo — |} 68/ — — | 0.6] 6.4 
Yorkshire (inel. | | | 
Sheffield, excl. | | | 
N.-E. Coast J | 
Lincolnshire ‘ 13 | — | 20.6] 0. —_ — 21.2 
North-East Coast | 26 5.6 | 26.7] 1.0] — | 1.8] 35.1 
Scotland . 10 0.6) 8.4/ 21); — — ai.2 
Staffs., Shrops.,” | | | 
Wores., and | | | 
Warwick sl 8 — | 48] 1.3] — | — 6.1 
S. Wales and | | | 
Monmouthshire} 4 | 2.8| 16.3; — | — | — | 19.1 
North-West Coast| 6 | 12.7 | — | 0.3} — | 0.8] 13.8 
Total | 95 | 21.7 | 98.3 | 23.0] 0.8 | 3.2 | 147.0 
June, 1946 | 99 | 22.1 {105.5 | 19.7] 1.0] 3.2 | 151.5 
July, 1945 {1 99 | 19:51 90.91 20:1! 1:3] 3.0! 134:8 








TABLE II.—Production of Steel Ingots and Castings. 
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TABLE III.—Deliveries of Alloy and Non-alloy Finished Steel, 
(Thousands of tons.) 





Weekly average. 



























































Product. | | 1945. 1946. 
| 1944. | 1945. ————_——_. 
| July. June. | July, 
Non-alloy steel :— | | 
eavy rails and 
sleepers o« 65°) Fd |. OA 8.8 8.4 
Plates as --| 30.8 | 26.4 | 24.1 32.0 26.0 
Other heavy pro- | } 
ducts | 8.2 | 33.1 | 28.1 33.6 23.9 
Light rolled products | | { 
(excl. wire rods and | | | 
alloy steel bars) ..| 46.2 | 41.9 | 36.9 | 46.9 | 45.5 
Ferro-concrete bars | 2.1 te | ae eg 3.1 
Cold-rolled strip 4.2 | 4.0 | 4.3 | 4.0 4.3 
bright steel bars 4.9 | 3.9 3.7 4.3 4.2 
Sheets, incl. coated | 21.2 | 20.2 | 19.9 22.2 | 20.9 
Tin-, terne- and black-| | 
late ..-| 10.0 9.5 | 10.0 | 9.3 10.2 
Tubes and pipes. ‘| 12.3 | 10.9 | 9.8 13.6 12.4 
Steel wire. 4 282 | 20:3 | 10.0 | 222 | 22 
Tyres, wheels and | | 
axles ins — £29 2S + 32 $6 | sa 
Forgings oof oe 4 OS | eS 5.2 | 4.9 
Castings i | 6.2 | @2 | &8 | 3.0 | 2.5 
Total.. ..| 202.2 | 180.9 | 165.7 | 201.5 | 185.4 
Alloy steel :— | | 
Plates 1.9 Ae 0.7 | 0.3 0.1 
Tubes and pipes 0.6 0.3 0.3 | 0.3 0.2 
Bars, sheets, strip | 
and wire §6 | 80 | 2.8 | 2.7 2.2 
Forgings 5.0 | 2.2 | 2.0 | 1.5 1.5 
Castings 1.7 | 0.9 | 0.8 | 0.6 0.4 
Total .. 14.3 | 7.5 | 6.6 | 5.4 4.4 
Total production* 217.0 | 188.4 | 172.3 | 206.9 | 189. 
Less Intra-industry y | 
conversion |} 24.5 | 17.8 | 18.0 15.1 13.2 
Total net U.K. de- | | 
liveries... 192.5 | 170.6 | 154.3 | 191.8 | 176.6 
Add Deliveries of im- 
ported finished steel 5.0 1.0 | 0.9 _ — 
Total deliveries of 5 | | 
finished steel 197.5 171.6 155.2 | 191.8 176.6 

















* Includes finished steel produced in the U.K. from imported ingots 


and semi-finished steel. 


(Thousands of tons.) 









































Weekly average production, July, 1946. 
District. Open-hearth. | | Total. | Total 
Bessemer. | Electric. | All other. | , ingots and 
Acid. | Basic. | Ingots. | Castings. | castings. 
(Basic) | 

Derby, Leics., Notts., Northants and Essex. — — 9.5 1.0 0.3 | 10.4 0.4 10.8 
Lancs. (excl. N.W. coast), Denbigh, Flints, “i 

and Ches. .. | 19.5 —_— 0.3 0.3 20.5 0.7 21.2 
Yorkshire (excl. N v.E. Coast and Sheffield) J 

Lincolnshire és cas = 19.2 — a | 0.1 19.2 0.1 19.3 

North-East Coast .. a“ aa se a 3.3 39.4 —_— 0.5 | 0.3 | 42.5 1.0 43.5 

Scotland @ 3.4 21.7 _— 0.4 0.5 | 25.0 1.0 26.0 

Staffs., Shrops. is ores. and Warwick 0.2 11.2 —s 0.4 0.5 | 11.5 0.8 12.3 

(Basic) 
8. Wales and Monmouthshire sce 5.9 42.4 4.5 0.5 0.1 53.2 0.2 53.4 
Sheffield r+ 7.5 20.0 —_— 4.6 0. 31.3 2 32.5 
(Acid) | 

North-West Coast .. ; <i 0.4 3.0 3.7 — } — 7.0 0.1 qo 

Pe. 6. a ek Se 176.4 17.7 7.7 | 2.5 220.6 | 5.5 226.1 

NT | 23.0 188.3 17.5 8.3 | 2.7 233.7 | 6.1 239.8 

July, 1945 “ 23.3 157.6 16.2 pe 5.3 ! 203.6 9.9 213.5 

















(Continued at foot of facing page.) 
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ADVANCEMENT OF EXTRACTION 
METALLURGY 


NUFFIELD FOUNDATION SCHEMES 


A fellowship scheme and two scholarship schemes 
designed to advance research, teaching, and training in 
extraction metallurgy have been drawn up by the 
Nuffield Foundation in co-operation with the Institu- 
tion of Mining and Metallurgy. The scheme is in three 
arts : — 

4 (a) Five travelling fellowships are being offered each 
year to members of the teaching staff of universities 
and approved schools of mines and metallurgy within 
the Commonwealth and Empire. The object of this 
scheme is to enable teachers to visit important mining 
and metallurgical centres in the Empire in the long 
vacation in order to study the methods employed in 
those centres. The value of each fellowship will be 
up to £500, including the cost of travel. The duration 
of each fellowship will be approximately three months. 

(b) Five travelling post-graduate scholarships are 
being offered each year for junior members of the pro- 
fession who are graduates of universities and approved 
schools of mines and metallurgy in the Commonwealth 
and Empire and who have specialised in extraction 
metallurgy. Candidates will be selected not necessarily 
on accounteof their order of merit in examinations, 
but with regard also to their personality and general 
suitability. The value of a scholarship will be up to 
£500, including the cost of travel. The duration of a 
scholarship will not usually exceed six months. 

(c) Ten vacation scholarships for students of mining 
and metallurgy at universities and approved schools 
of mines and metallurgy within the Commonwealth 
and Empire, to enable them to travel by air to impor- 
tant mining and metallurgical centres for vacation 
work. The value of a scholarship will be up to £200 
to cover the cost of air travel. 

The Institution of Mining and Metallurgy will assist 
the Nuffield Foundation in the operation of the scheme. 
Full particulars and forms of application for scholar- 
ships may be obtained from the Secretary, Nuffield 
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ADVISORY COUNCIL FOR SCIENTIFIC 
AND INDUSTRIAL RESEARCH 


Mr. Geoffrey Heyworth has accepted the invitation 
of the Lord President of the Council to be chairman 
of the Advisory Council for Scientific and Industrial 
Research, in succession to Lord Riverdale, who is re- 
tiring after holding the appointment for nine years. 
Mr. Heyworth will assume the appointment on 
October 1. 

Mr. Geoffrey Heyworth is chairman of Lever Bros. 
& Unilever, Limited. The work of this company is 
necessarily largely based on the application of the re- 
sults of scientific research over a wide field. 

The appointment as chairman of the Advisory 
Council is for five years, but in the 30 years since the 
Department was established there have been three chair- 
men only. 

The main task of planning the post-war developments 
of the D.S.I.R. fell on the Council under Lord River- 
dale. Most of the research stations are being expanded 
and three new organisations have been, or are being, 
established. 

The Lord President has appointed Prof. H. W. Mel- 
ville, F.R.S., Professor of Chemistry in the University 
of Aberdeen, to be a member of the Advisory Council 
for Scientific and Industrial Research from October 1, 
in succession to Sir Franklin Sibly. 





STEEL CONTROL ORDER CHANGES 


The Control of Iron and Steel (No. 53) Order, 1946, 
made by the Minister of Supply, increases as from 
September 19 the maximum prices of gate channels, 
galvanised barbed wire, and certain rainwater and soil 
goods and gutters, releases 98/99 per cent. tungsten 
powder from price control, and releases cemented-car- 
bide hard metal from the Order. 

Gate channels are increased in price from £21 2s. to 
£24 2s. 6d., and galvanised barbed wire is raised to 
£39 5s. from £36 15s. 















































Foundation, 12-13, Mecklenburgh Square, London, SILENTBLOC, LIMITED, have adopted the five-day week. 
W.C.1. Basic rates have been guaranteed to all workers. 
PIG-IRON AND STEEL PRODUCTION IN GREAT BRITAIN (Continued from previous page). 
TABLE IV.—General Summary of Pig-iron and Steel Industry. (Weekly average in thousands of tons.) 
| Steel (incl. alloy). Steel 
| Imported Output of | Scrap used stocks held 
Period. | Iron-ore ore pig-iron and| in steel- Output of | Deliveries of | by producers, 
out put. consumed. | ferro-alloys. making. Imports. ingots and finished etc.* 
castings. steel. 
1944 .. ae os a 297 .6 46.8 129.5 141.7 26.6 233.5 197.5 2,171.0 
1945 ; | 272.5 77.2 136.7 138.5 2.9 227.3 171.6 1,683.9 
1946—February oe od 256.1 99.6 146.1 146.7 9.5 247.2 186.0 1,197.8 
March .. es sal 256.4 108.1 147.3 155.2 5.8 255.7 200.6 1,173.9 
April » mee aes 243.5 111.4 148.7 152.4 5.6 252.1 184.6 1,129.6 
May - o% - 244.9 115.1 151.2 159.1 10.6 261.8 203.4 1,146.1 
June . ar oe 225.5 118.7 151.5 142.9f 9.0 239.8 191.8 1,130.7¢ 
July 220.3 119.4 147.0 138.0 6.5 226.1 176.6 1,160.6 
* Stocks at the beginning of the years and months shown. t+ Revised. 
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NEWS IN BRIEF 


THE OSDA WELDING COMPANY, LIMITED, is being 
wound up voluntarily. Mr. C. F. Carlisle, Harring- 
ton House, Clarendon Street, Nottingham, is the 
liquidator. 


Mr. L. S. Finpiay, 4, Charterhouse Square, London, 
E.C.1, has been appointed liquidator, with a Committee 
of Inspection, of Numetals, Limited (trading as Anglo 
Metal Products). 


Ir IS UNDERSTOOD that the Board of Trade is con- 
sidering the possibility of importing textile machinery 
from Japan to make up the leeway which British firms 
are unable to meet. 


A Factory is to be built in Hopper Street, Sunder- 
land, for North-East Metal Fabrications, Limited. 
Plans have been approved and the work will be carried 
out by direct labour. 


EMPLOYMENT IN THE United States during July 
reached an all-time peak of 58,130,000, according to 
the U.S. Census Bureau. Unemployment dropped 
to 2,270,000, the lowest monthly figure of the year. 


Mr. H. A. Marquanb, M.P., Secretary for Overseas 
Trade, has left London on a visit to Prague, Vienna, 
Rome and Berne. He will review the needs and 
methods of working of the commercial sections of the 
British Embassies and Legations. 


THE MONTHLY BULLETIN of the British Iron and Steel 
Federation records that the weekly average. deliveries 
of steel castings in July declined to 2,900 tons. In 
June it was 3,600 tons; in July, 1945, 5,100 tons, and 
the average for the whole of 1944 was 5,800 tons. 


MINISTRY OF LaBouR returns show that the number 
of insured persons registered as unemployed at August 
12 last was 363,721, compared with 359,334 on July 15. 
The total working population in July, 1946, was 
20,115,000—14,516,000 men and 5,599,000 women. 

In 12 MonTHS from VE-Day the Government have 
disposed of 250 major factories with a potential peace- 
time employment of more than 700,000 people, accord- 
ing to Sir Philip Warter, adviser on the distribution of 
industry and trading estates to the Board of Trade. 


IT WAS REPORTED at a meeting of the Tees Industrial 
Development Board that the Board of Trade was try- 
ing to secure land in the Middlesbrough area on which 
to erect six factories in advance of requirements for 
firms wishing to establish themselves in the district. 


THE SILVER JUBILEE of the British Cast Iron Research 
Association is to be celebrated at a luncheon to be 
held at the Connaught Rooms, Great Queen Street, 
London, W.C.2, on December 11. The list of guests, 
it is expected, will be headed by a Cabinet Minister. 


THE PARTNERSHIP between Charles Leonard Thorpe, 
Ronald Albert Lewis and William George Mitchell, 
carrying on business as the Holman Engineering 
Works at Holman Street, Kidderminster, has been dis- 
solved. The business will be carried on in future by 
W. G. Mitchell. 
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PLANS HAVE BEEN APPROVED for the erection of fac- 
tories on the Team Valley Trading Estate, Gateshead, 
for the Bren Manufacturing Company, Limited, the 
Heaton Foundry Company, Limited, and R. M. Elec- 
tric, Limited. Factory additions are proposed for 
North-Eastern Aircraft Components, Limited. 


Ir WAS REPORTED at a meeting of Redcar Town 
Council that an approach had been made to Dorman, 
Long & Company, Limited, for additional supplies of 
coke-oven gas, but the firm had replied that it could not 
give the extra supplies required. The Council in- 
structed the gas engineer to prepare plans for a water- 
gas plant. 

FACTORIES ARE BEING SET UP on the site of the former 
Royal Ordnance Factory at Spennymoor for Smart & 
Brown, engineers, and Siemens Bros. pany, 
Limited. Work on the adaptation of existing build- 
ings is under way. A start has still to be made on a 
factory for Thomas Summerson & Sons, Limited, rail- 
way engineers, of Darlington. 


IN ADDITION to the 66-in. continuous sheet and strip 
mill, which is now being installed to supplement the 
present 56-in. sheet and strip mill, and which will 
double the capacity of the plant for production of 
hot-rolled sheets and strip at Sparrows Point Works of 
the Bethlehem Steel Corporation, a 56-in. cold-reduc- 
ing sheet and tinplate mill that will supplement two 
existing 42-in. cold-reducing mills, is under construc- 
tion. 

Ir IS ANNOUNCED that Metal Industries, Limited, are 
closing down their ship-breaking yard at Jarrow, which 
they started about six years ago, when they took over 
the remains of the “ Berengaria” from Sir John Jarvis, 
M.P. The yard at one time employed about 130 men. 
The hulk of the “ Berengaria” was taken from the 
Tyne to Rosyth for final breaking-up some weeks ago, 
and the site of the shipbreaking yard at Jarrow is now 
being cleared. 


A NEW LIGHT INDUSTRY for Co. Durham has been 
established on the Team Valley Trading Estate, Gates- 
head, where a factory of 120,000 sq. ft. has been opened 
by De La Rue Gas Developments, Limited, which 
within a few years is expected to employ 1,500 workers, 
80 per cent. unskilled labour. The official opening of 
the factory was performed by Mr. J. Wilmot, Minister 
of Supply. The factory will make gas water-heaters 
and other appliances. 


IN HIS STATEMENT accompanying the annual report of 
Qualcast, Limited, Mr. Victor Jobson, the chairman, 
says that they have got through their reconversion 
period and to-day they are a much larger and stronger 
group than before the war. Generally, they are obtain- 
ing their pre-war standards of output per man-hour. 
Their issued capital is, he says, completely out of 
balance with the capital employed in the business. 
Some day, when it is allowable, the position must be 
corrected, and their issued capital brought more in 
line with actuality. “Unless these adjustments are 
allowable, what incentive is there to save and plough 
back into any business? ” Mr. Jobson asks. 
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PERSONAL 


Mr. J. H. ENION has been elected a director of Metal 
Industries, Limited. 


Mr. R. E. Birp, of Chesterfield, has joined Newton 
Chambers & Company, Limited, as assistant foundry 
manager. 


Mr. J. E. STEEL, a director of Steel’s Engineering 
Products, Limited, Sunderland, has been appointed a 
Justice of the Peace. 


Sir WILFRID Ayre, chairman of the Burntisland 
Shipbuilding Company, Limited, has been elected to 
the board of the National Bank of Scotland. 


Mr. C. E. Hoyt, personally well known to many 
British foundrymen because of his long connection as 
an official with the American Foundrymen’s Associa- 
tion, has resigned his position as a treasurer of that 
body. May he long enjoy his retirement. 


Mr. P. H. WILSON, O.B.E., deputy managing director 
of the Stanton Ironworks Company, Limited, and vice- 
president of the Institute of British Foundrymen, is 
shortly leaving for the- United States. He will be 
away from this country about two months. 


Mr. E. Downes, who was recently demobilised from 
the R.A.F., has resumed his duties as representative for 
George Ellison, Limited, engineers and makers of 
electrical switchgear, of Perry Bar, Birmingham, in 
Cumberland and Westmorland. He will also take. over 
an area in North Lancashire. 


Mr. W. W. HAcKETT, joint managing director of 
Accles & Pollock, Limited, manufacturers of weldless 
steel tubes and cold-rolled metal sections, of Oldbury, 
who has completed 50 years’ membership of the 
Amalgamated Engineering Union, has received a pre- 
sentation of a silver tankard on behalf of the union. 


Mr. ALEXANDER MARSHALL, who was president of 
the Scottish branch of the Institute of British Foundry- 
men last year, has resigned his position as patternshop 
and foundry manager with Thomas White & Sons, 
Limited, Paisley. He has been appointed general 
manager and a director of Wilson Bros. Pipe Fittings, 
Limited, Glasgow. 


THe Hon. R. A. BALFour, assistant managing direc- 
tor of Arthur Balfour & Company, Limited, high-speed 
and crucible steel manufacturers, etc., of Sheffield, has 
been elected Master of the Company of Cutlers in 
Hallamshire. He is the elder son of Lord Riverdale, 
who was Master Cutler in 1911. The Hon. R. A. Bal- 
four is a director of C. Meadows & Company, Limited, 
steel rollers, etc., the Eagle & Globe Steel Company, 
Limited, and of other companies. 


Mr. CHARLES Cyrit HALL and Mr. ALFRED EVERETT 
THORNTON have been appointed special directors of 
Firth-Vickers Stainless Steels, Limited. For some years 
Mr. Hall has been chief liaison officer of the company. 
He is president of the Sheffield branch of the Institute 
of Welding. Mr. Thornton has been engaged for 25 
years in the development and production of special 
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steels. During the war he was in charge of the com- 
pany’s aero-engine sleeve factories at Sheffield, Birming- 
ham and Barnsley. 


Sir Fevrx Pote has resigned the deputy chairmanship 
of Associated Electrical Industries, Limited. Sir Grorce 
E. BAILey, in addition to being managing director, has 
been appointed deputy chairman in his stead. The 
company announces that, in order to make vacancies 
on the board for the appointment of the managing 
directors of the two principal subsidiaries, the Metro- 
politan-Vickers Electrical Company, Limited, and the 
British Thomson-Houston Company, Limited, and in 
order to secure representation for associated interests, 
the following directors of Associated Electrical Indus- 
tries, Limited, have tendered their resignations: Eart 
of VERULAM, LtT.-CoL. SiR JOHN CHANCELLOR, Sir 
Louis GrEIG and CoL. T. W. PRAGNELL. The follow- 
ing have been elected to the board as from October 1: 
Lt.-GENERAL SIR RONALD WEEKS, Mr. I. R. Cox (man- 
aging director, Metropolitan-Vickers Electrical Com- 
pany), and Dr. H. WARREN (managing director, British 
Thomson-Houston Company). 


Will 
Raunprup, G. P., formerly with the Staveley Coal 


Iron Company, Limited, Chesterfield, and 
the Park Gate Iron & Steel Company, Limited £8,891 





NEW PATENTS 


The following list of Patent Specifications accepted has 


been taken from the “ Official Journal (Patent).” Printed 


copies of the full Specifications are obtainable from the 

Patent Office, 25, Southampton Buildings, London, W.C.2, price 

ls. each. 

579,711 ENGLISH ELEcTRIC COMPANY, LIMITED 
Brown, J. K., HAWKINS, J. M., and Wer, R. F. J. 
Apparatus for electric-arc welding. 

579,716 BRITISH ~THOMSON- HOUSTON COMPANY, 
LimrteD (General Electric Company). Methods of 
making moulds for casting metals. 

579,742 GENERAL ELECTRIC COMPANY, LIMITED, JEN: 
kins, I., and WittiaMs, S. V. Methods for the 
surface carburising of steel. 

579,812 BAUMANN, K., and METROPOLITAN-VICKERS 
ELECTRICAL COMPANY, LIMITED. Steam turbines. 

579,918: Stevens, A. H. (Byers Company, A.M.). 
Application of furnace linings. 

579,922 ‘CLIMAX MOLYBDENUM COMPANY. Production 
of iron or steel alloys containing vanadium and 
silicon. 

579,924 CLIMAX MOLYBDENUM COMPANY. Production 
of ferrous alloys containing cobalt and silicon. 

579,925 CLIMAX MOLYBDENUM ComPANy. Production 
of ferrous. alloys containing chromium and silicon. 

579,926 CLIMAX MOLYBDENUM CoMPANY. Production 
of ferrous alloys containing titanium and silicon. 

579,927 CLIMAX MOLYBDENUM CoMPANy. Production 
of iron or steel alloys containing tungsten and 
silicon. 

580,058 Monp Nicket Company, LIMITED, and Dun- 
Lop, A. Casting moulds. 
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